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(54) Transaction processing 

(57) A transaction pr ocwtfng system has ft number 
of pdm-of*sate apparatus (1) and e central host (10> 
Each apparatus (1) and a central host (10). Each appa- 
ratus (1) stores an externa) lile <B) for transmission to 
external systems, an a separate host fie win appended 
data for transmission to the control hod A conversion 
tatte (46) Is accessed during a transaction to convert 
the merchant* local currency values to transaction cur* 



reney vaJues. Each apparatus (i) transmits host records 
to the host (10), whtoh in the seme eommunicabona 
session transmits an ipdmed conversion table. A trans* 
mission flag permitting external communication and 
printing is set arty after the lull session is corrpletea. 
the complete session being atonic. 
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DesciipUon 

The br^rtfton relates to transaction processing, and 
mot b particularly card transaction processing at paints- 
. o*saJe. .6 
An object of tha invention is to provide more com- 
prehefisve card transaction processing al 8 number of 
geographically remote locations in a controlled manner. 
This control It essentia! tor correct and consistent 
processing at the points-of-sale and corrtrnunicaUon ic 
with externa] systems to ensure transacton data integ- 
rity. 

According to the invention, there is provided a 
transaction processing system compi fei /ig a pejrafity of 
potm-ot-sa«e apparatus' ano a central noct wherein:- u 

each pomt-ol-sala apparatus conpnses a proces- 
sor, a storage device, a dedicated keyboard with 
specific point-of-sale function key*, a card reader, a 
o5srtey screen, a receipt printer, and a modem; x 

the central host comprises a batch processor con- 
nected irt a network cornprkinrg workstation and a 
modem pool having a piurefity or serial ports, the 
batch processor being prooramrned tor automatic « 
dialling by the polnvof-sale apparatus'; 

each point-of-sale apparatus comprise a stored 
conveialon table and comprises means tor:- 

• « 

capturing data from a card presented lor a 
transaction, determining D it la authorised, and 
setting an authorisation fUg in the storage 
device according to the authorisation result: 

roc eiving an input including a transaction value 
in a local currency end a desired transaction 
omency; 

automatically determining an ecuvafeni trans- <c 
action value in the transaction cunency by ref- 
erence to the convension table; 

writing transaction data with the ransaceon 
value in the fransaaion cunency only to an « 
miemal record in the storage ctevfce; 

appending local currency transaction value 
data to saw transaction data and writing an ol 
eaid data to s host record in the storage device; to 

printing a transaction receipt H tha authorisa- 
tion flag is positive, otherwise aborting the 
asrtsactton; 

ft 

generating a detesel comprising the host 
words, writing (he datasei to the storage 
device, automatically transmhiing the dataset 



to the host and Getting a host transmission I lag 
according to integrity ot the transmission; 

printng (ho datatet locally if the host tiansmis- 
sh^ttagisposJtrve; 

generating a datasei comprising the external 
records* writing the dataset to the storage 
device and euiometicaltytrensmihingihe data- 
set to an external data pocesswg system h* the 
host transmission flag is positive: and 

receiving an updated conversion labia from the 
host and writing it over the existing conversion 
lade on the Storage device; 

the central host comprises means tor:* 

receiving a host record datasei trorri each 
point-of-sale apparatus: 

airtcrnaticaJry validating each apparatus by ref- 
erence to received identification signals; 

rteefcng integrity of a received host record 
dataaet;and 

automatically transmitting an updated conver- 
sion table io the apparatus in the same com- 
tnurications session If the Integrity chaoX Is 
posirve; and 

each point-ol-eata apparatus comprises means for 
settfrig the transmission flag tt Indicate mtegrfty of 
tha host record datasei transmission only after 
receipt of the updated conversion table, vrheroby 
the steps of transmitting the datasei, checking 
integrity at the host, end receiving the updated con- 
verter! taUe are together an ajorrtc operator! 

The features of disabling printing of a receipt 
according to the authorisation Hag and disabling exter- 
na) communication according to fie transmission flag 
hetp io ensure data integriy m e simnternarHie/. By sim- 
ply appertomg data to create the host record a test 
response Urns is achieved during a rjansactJoa and 
again data integrity Is enajred Further the atomic com- 
municeJions session la another simple way of eraurmg 
data and fette integrtty across aB of the point-of-sale 
apparatus* and the host ol the eyctortv 

In one entocdrment. each pomt-of-sate apparatus 
ccmpnses means tor automatically penVming card 
authorisation loceity if a Uansaction amount is beta* a 
IhmshoW level and on-line in cc^mrnunjeatbn wifi a 
remote authofisation processor if the transaction 
amount Is above the threshow level, and lurther com- 
prises means for allowing a user override the automatic 
choice to force either local or remote authorisation 
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Preferably, the modem pod oi the host is pro- 
gmmmed to communicate with (he point-of-sale appa- 
ratus using a serial One hunting croup. 

In another embodiment, the poini-of-saJe apparatus 
comprises means (or recoromg host transmission s 
attempts In a log f Ha. 

In anB embodment the processor of each poM-o* 
sale apparatus comprises means tor recogn&ng 
depression ol a I unction Key on the keyboard es n 
remote ma hi b nance sistruction and for autonvafcaify re 
establishing connection with a remote maintenance 
system and alowing it deed operation of the apparatus. 

The invention w(Q be mora rJaarty urriersiood from 
the Mowing description of some embcdlmen& thereof, 
given by way of axamjie only, with reference to the is 
accompanying oVavvings, in which :• 

Pig, 1 is a schematic representation oi a transaction 
processing system of the invention: 

so 

Figs. 2{a) and 2(b) are togemer a flow chart Busr 
catng h overview the manner in which 6 transar> 
■ . Hqa is exacted at a point-of-sale apparatus; 

Fip, 3 is a flow chart Bustra&og uploading opera- a 
rions performed by the apparatus; 

Fig. 4 is a flow chart Susl/song operations which 
are carried out In conjunction with the currency corv 
version iptole which fe stored; and j» 

fig, 5 is e Mow chart fllusuating the manner in which 
local varificaiiondata is received. 

Referring to the drawings, and initially to Fg. i. ss 
there ie shown a transaction processing system of the 
invention. The system ccmprtsec a point-of-sale eppa- 
ratvs 1 which is located et a merchants premises and a 
remote, ofl-site host 10. The apparatus t may tor exam- 
ple, be Installed in a car hue company's premises, a *o 
reua outlet or any other tocabcn where a merchant 
needs to execute transactions with franca) card sub- 
scnbank The apparatus I comprisos a processor 2 and 
d*k drires in which files 3 are stored. The files 3 Include 
a He H which is a processing or host tie end a <3e 8 *s 
which is a bank {financial institution) fla The apparatus 
1 also comprises a terminal screen 4. and a Keyboard, 
not shown. The keyboard has a set of specific retailing 
function hays and does not include general data 
processing keys. Accordingly, me apparatus t is a dad- w 
■cated poni-ol-eaie machine tor simple and test opera- 
tion. The card reader is incorporated in to keyboard. 
The apparafajs 1 alaa ccrrnprises a recefet printer 5 end 
a mod em pod € 

As stated above, the transection processing system « 
aho comprises an olf-slte host 10 which has b network 
n with workstations 12 and a host processoi 13. The 
oH-site host 10 is programmed to ayrvnunjcato with a 



large number of the point-of-sale apparatus' 1 to per- 
form batch processing far them and to prcvkf e centra) 
control generally. The transaction processing System of 
the invention comprises a number of the point-of-sale 
apparatus* !i (only one being shown) and the off-erie 
Nasi 10 The system communicates with a bank trans- 
action processor 20 and a bank author isaison processor 
25. The host 10 is conf igured to ensure affective com- 
munication wfth a large number of pobifof-sate appara- 
tus' to. h parfcuiar, the host 10 is a mufti -tastag 
system and includes a nvtt -serial port device. Modems 
which support the connection to this device are in turn 
connected to the modems of the apparatus' t via a tele- 
phone hunting group. TWs allows up to eight smuttane- 
ous connections to the host 

tfi brief overview, each pcwtt-of-eaJe apparatus i 
executes a card bansactJon at a merchants prBrnises in 
a transaction currency selected by the customer. The 
ofl-«ite host 1 0 performs off-fine processing and cernraJ 
control operations to assist in this. The bank systems 
which communicate with the system process the trans- 
action data using only the transaction cunency data 
Data rotating to the local cvnency of the merchant (If dif- 
ferent fiom the transaction cunency) is processed only 
within the system of the invention, namely the apparaars 
1 and me host 10. 

Referring now to Rqs. 2(a) and 2 (bX e me (hod 40 In 
which an individual transaction is executed is no* 
described. The merchant operator selects a transaction 
option in step a 1 and In step 42 chooses a card transac- 
tcn type. These inputs we vary easily made because of 
the small number of keys on the keyboard end to tact 
that me inputting is totally menu-driven wilh a simple 
main menu This allows for easy merchant operator 
training and helps to minimise the chances of erroneous 
inputs. In step 43, transaction data is Inputted Incfcairvj 
the amount in the local currency of the service or prod- 
uct being purchased. The card is eutomabcafiy read to 
capture its number, in this embodiment the reader is a 
magnetic card reader. In step 44. the merchant operator 
selects the appropriate currency In which the transac- 
tion is to be execuled. For eiampte. an American tourisl 
viaifing trftfand may purchase a car hire service quoted 
in trish Pounds. The merchant operator may then select 
US$ as being the transaction currency to be used to 
execution of the transaction, the transaction amourw is 
inputted in step 45 in the IceaJ currency and the proces- 
sor 2 then bote up the cunency conversion tabfe 46 to 
convert to the transaction currency. The manner in 
which the conversion table 46 is received h described 
below. The processor ensures that only 9\e current 
table is accessed by automatically over-writing a previ- 
ous table mrrnadrately whan a new table is received. 

In step 47, the processor 2 processes the card data 
which has been captured by the card reader. The card 
reader is an Integral pan of the keyboard and this pro- 
vides for compactness at the merchant's premises This 
validation operation Involves ensuring that the card 
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number a veltd and Hie card has not expired, tn more 
detail, the card reader reads all relevant data from track 
2 ol the magnetised part of Ihe card Subsequently the 
processor cames out validation checks on ihe card 
number and expiry dale. If either vafidsfaon check fails, 
the transaction is aborted. 

In step 48, the processor 2 authorises the transac- 
tion. Authorisation may be either local by reference to « 
stored "hoi card" list, or on-line tn communication with 
the bank authorisation processor 25. The processor 2 
automatically performs orviine authorisation rl the trans- 
action amount exceeds a pre -set threshold level. How- 
ever, tie merchant operator has the option pt over- 
riding the automatic mechanism and forcing either local 
or on-line authorisation, depending on the particular cir- 
cumstances. For example, fl 11 H not possible to esteb* 
fish a communications session with the bank 
authorisation processor 25, then there may be forced 
local authorisation. Alternatively, if the merchant opera- 
te is suspicious for any particular reason, he/she may 
cause forced on-line authorisation to take place. U 
authorisation Is negative, an error message is displayed 
,66 sweated by the step 49 and the transection ts 
aborted. 

The process©* 2 ensures that the authorisation pro- 
cedure is not circumvented by prevertizng printing of a 
receipt B authorisation has not taken piece. This is 
achieved by setting an authorisation flag to a positive 
value it authorisation is positive The flag remains at e 
default negative value if authorisation does not take 
place or it is negative. 

H authorisation Is positive, the processor In step 50 
writes the transaction data to tiles fn the apparatus 1. To 
do this, it generates a data record which includes trans- 
action data, excluding data expressed in the local cur- 
rency. This data record is written as an external record 
to the fila & After doing Ink, the processor 2 appends 
data relating to Ihe local currtney to create a host 
record and this Is written to the fle H. This Is a fast and 
efiecuve mechanism which prevents delays in appara- 
tus response time. 

In addition, the processor 2 directs printing of a cus- 
tomer receipt only if the authorisation fbg is positive. An 
importarrt aspect of the customer receipt is that the 
amount of the transaction is expressed in the {usually 
foreign) transaction currency so that the customer can 
see oxactty how much k bang paid in the currency he 
or she is familiar with, All of the above operations have 
been performed locally at the merchants premises 
using the point-of-sale apparatus l. 

During a transaction period records are appended 
in real time to the files H and B and at the end of the 
period such as the end of the day. various uploads and 
downloads taHe place in conjunction with both the 0*1- 
sKe host 10 and the bank transaction processor 20. The 
processor 2 communicates the host records and exter- 
nal records retrieved from their respective fBes in com- 
munication dalaaeis. 



As indicated by the method 60 in Fig. a. the mer- 
chant operator may select a batch operation in step 61 
and In step 62 may choose to perform a batch upload or 
prim a report Further steps require input ol a supervi- 
sor password in step 63. Where a report is required, the 
date is retrieved In step 64 from e reaHlmB dock and 
the report is printed in step 65. However, the report 
instruction is disabled according to a transmission Itag 
until an upload to the ofMite host 10 has taken place for 
the particular transaction period. To process the data for 
ihe report and ensure there is no data corruption, the 
processor 2 backs up the report data onto ihefbrad risk. 
The number of backup files ie pwenwtei -driven. 

(n step 66. the processor 2 relieves the files B and 
H. generates the host and externa) datssets, and estab- 
lish as a correnuncation session wth the host 10. Q then 
transmits the host data col directly to the host 10 without 
performing any further processing operations on thts 
data If there are any cornrnuntcation probtstm. a dis- 
play failure message b displayed in step 67 and the 
transition Is re- tried. The processor 2 vril not pro- 
ceed to upload the external dataset to the bank transac- 
tion processor 20 until after a successful upload to the 
host 10 has taken place (transmission flag positive). 
This is because toe ofi«ahe host to is part of the same 
transaction processing system as the apparatus 1 and it 
is essential that the system ba updated Internally before 
there ts communication wflh an external system such as 
the bank transaction processor 20. 

An important aspect ot the upload to the host to is 
thai the host 10 automatical/ validates the merchant 
address and automatically chooses a relevant currency 
table which applies to that merchant when the cornrnu- 
recations session Is established. Thus, imrnediatery 
efter valid upload of the host dataset to the host 10, the 
host 10 automatically downloads the current currency 
conversion table. In fhte way. the apparatus 1 always 
stores a current currency conversion tatte and this data 
does notbecomeoul-ol-date. The current currency con- 
version table Is written over the previous table. H any of 
the batch corrvrruniratiens . data upload, merchant vai* 
idatjon at the host table dcwnload, table ever-writing - 
fans, the entire communication fails and must be 
repeated The transmission Hag remains negative until 
this, atomic, operation is successful. 

Once upload of the hosi dataset has been per- 
formed BuccesstuOjr, the apparatus t may print a sum- 
mary report using this data as indicated by the steps 64 ■ 
and 65. The processor 2 then anampts upload of the 
external dataset to the bank transaction processor 20. 
Again, the data transfer is the direct contents of the 
external records, without additional processing being 
pertormerj. Three attempts ere made to euccesstuBy 
upload the external dataset and (I aB three are unsuc- 
cessful in the next transaction period the processor 2 
simply appends records to the file B. Each unsuccessful 
attempt is indicated ft a failure message in step 68. 
Every transmission attempt either to the ofT-stte hosi 10 
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oi to me bank transaction processor M is reoorted In a 
separately stor ed tog Re. 

SU>sequem to upload of the daasets, the appara- 
tus 1 and the host tO independently perform validation 
operations to generate various reports. These are sub* 9 
sequemty cross-referenced to check accuracy. 

Another important aspect of the invention is the fact 
that personnel at to cff-ste host io may perform 
remote maintenance operations on each apparatus 1 by 
establishing orrEne contact end activating a i emote *> 
execution program, in more detail, two toys on a host 
workstation a/o used to oYriate remote maintenance, 
one key tor eacn of two types of maintenance. Depres- 
sion of one of these keys causes the processor 2 to 
establish cwnrrunication with (he remote maintenance j? 
processor cn the host network, which, in turn takes over 
control of the apparatus t for fsuh diagnosis and debug- 

Referring now to Fig. 4. a method 80 is illustrated in 
which in step 81 the merchant op orator may select a w 
'currencies' option which allows choice in step B2 of . 
viewing or amending e currency conversion table 46. In 
step 6A the processor 2 may amend me table prcvueo 
a supervisor password had previously been inputted. In 
step 83.it may simply direct drspbying of the table. This s 
is useful as it provides a simple output for reference by 
customers and the merchant operator?. 

Referring now to Fig. 5, a method 100 is illustrated 
in which in step 101 the merchant operator may select a 
'hot card* option which causes the processor 2 to In » 
step t02 contact the bank Birttorisation ptocessor 25 to 
request download d a hot card file 103. This is cubes* 
Quansy used tor local card authorisation. 

it will be appreciated that the invention provides for 
execution of transactiona in a customer's desired cur- x 
rency so that ha&he can Immediately see how much 
money is being spent. This 'user-rtiendlnesc* fe 
achieves In a simple manner by cornrnunJcaUon with the 
off -site host 1 0 which acts in conjunct on with a number 
of apparatus' l . « 

The invention is not limited to the embodiments 
described, bid may be varied within the scope ot the 
claims in obstruction and detail. 

Claims 4* 

1. A transaction processing system composing a plu- 
rality of poirtt-ol'Saie apparatus' and a central host, 
wherein:- 

30 

each point-of-sale apparatus corrprises a proc- 
essor, e storage device, a dedicated keyboard 
wrth specific pofrn-ct-ssie funceon toys, a card 
reader, a display screen, a receipt printer, and 
a modem; a 

the central host comprises a batch processor 
connected in a network comprising work sta- 



tions and a modem poof having a plurality of 
serial porn, the batch processor being pro- 
grammed for automatic dialling by the prirt-cf- 
saJe apparatus*: 

• i 

each point-of-sale apparatus comprise e stored 
conversion table and comprises meane ton- 

capturing data Irem a card presented for a 
transaction determining If It Is authorised, 
and setting an authorisation flag in the 
storage device accord ng to the eufharise- 
ton result; 

receiving an input including a transaction 
value in a local currency, and an indication 
of a desired transaction currency; 

automatically determining an equivalent 
vansactjon value in the transaction cur- 
rency by reference to Ihe conversion taste: 

writing transaction data with the fr ansae- 
Ion value in the transaction currency only 
to an external record fn the storage device: 

appenotng local currency transaction veiue 
data to said transaction data and writing all 
of said data to a host record in the storage 
device; 

printing a transection receipt H the authori- 
sation flag Is positive, otherwise abortng 
the transaction; 

generating a dataset conrprisho the host 
records, writing the dataset to the storage 
device, eutomaiicaJly transmitting the data- 
set to the host and setting e host transmis- 
sion flag according to htegtty of the 
transmission; 

printing the dataset tocafry if the host trans- 
mission flag Is positive; 

generating a dataset comprising Ihe exter- 
nal records, writing the dataset to the stor- 
age device, and automatically trans ratting 
the dataset to an external data processing 
system if the host t/ans mission flag is pos* 
live: and 

receiving en updated conversion table 
from the host and writing ij over the exist- 
ing conversion tatf e on die storage device, 

the central hod comprises means for> 
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receiving a host record dataset from tech 
poim-ol-sfile apparatus; 

aulomafcalty validating each apparatus by 
reference to received kj&fltiTicatbri signals; 5 

chectdno Integrity of a received host record 
dataset; and 

airtomaCcaBy tr *< i sr nrtt i ng en updated oorv ro 
version table to the apparatus in the same 
ccmnwrtlcaeons session if the integrity 
chw* la positive; and 

eacM pdnvof-sale apparatus comprises means n 
lor setting tns tjans/nisston nag to tnclcaie 
integrity oi the host record dataset rjarcmis- 
son only after rece'cri of the updeled conver- 
sion table, whereby the steps d transmitting 
ftedaiaeet. checking integrity at the hosl. end 20 
receiving the updated conversion tabic arc 
together an atomic operation. 

2. A system as claimed In daim l. wherein each point 

of -sale apparatus composes means tor automaii- 25 
caDy performing card authorisation tocaOy il a trans* 
Bctbn amount Is below a tftresftokJ level and on-Cne 
in corrsnurecalion wih a remote authorisaSon proc- 
essor if (he transaction amount is above the tnresfv 
old level, and f urther comprises means for allowing » 
a user override the automatic onofce to force either 
local or remote authorisation. 

3. A system as claimed 01 daims 1 or 2, wherein the 
med*m pod of the hoct is ptognrrma to ewrvrv- as 
nlcata wbh the point-of-sale apparatus ueng a 
serial Gne hunting group, 

4. A system as deimed in any preceding daim, 
wherein the poiM-oA-cale apparatus tompnses 40 
means tar recording host irarenissJon attempts in 

a log life. 

5. A system as daimed in any preceding oslrn. 
whenain ate processor of each point<rf-*aJa appa* *£ 
ratus comprises means tor recognising depression 

of a function key on the teyboard as 3 remote main- 
tenance instruction and for eutometicefiy estatfteh- 
tng connection with a remote maintenance system 
and allowing It direct operation & the eppa/atus. to 
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